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APPENDIX OF CLAIMS 

1 . A multiphase LC oscillator comprising N units whereby N is at least 2, and 
each unit performs a phase shift of 1 80°/N of a signal, whereby each unit comprises a voltage- 
to-current converter with a phase shift of 1 80°/N and an LC oscillator, and the multiphase LC 
oscillator supplies at least two output signals with a phase difference. 

2. The multiphase LC oscillator as claimed in claim 1, characterized in that each 
hit further comprises control means to adjust the phase shift to obtain the required phase shift 
ofl80°/N. 

3. The multiphase oscillator as claimed in claim 2, characterized in that the volt- 
age-to-current converter in at least one of the units comprises amplifiers in series with a com- 
pensation amplifier parallel. 

4. A voltage-to-current converter for use in a multiphase LC oscillator, character- 
ized in that the voltage-to-current converter comprises compensation means to compensate for 
a phase shift. 

5. A method to obtain multiphase signals with phase differences 1 80 degrees/N 
whereby N is at least 2, having the steps of: 

receiving an incoming signal, 

performing a phase shift of 1 80 degrees/N, wherein performing the phase shift 

comprises: 

converting the incoming signal into a current signal having a phase 

shift, 
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providing the current signal to an LC oscillator operable to generate a 
first output signal, and 

generating at least one additional output signal using the first output 
signal, and supplying the output signals with a phase difference. 

6. The multiphase LC oscillator as claimed in claim 1 , wherein the voltage-to-cur- 
rent converter in at least one of the units comprises at least two amplifiers in series and an inte- 
grator coupled between the amplifiers. 

7. The multiphase LC oscillator as claimed in claim 6, wherein each amplifier has 
no phase shift. 

8. The multiphase LC oscillator as claimed in claim 6, wherein: 
the amplifiers comprise first amplifiers; 

at least one of the amplifiers has a phase shift; and 

the voltage-to-current converter further comprises a second amplifier in parallel 
with the first amplifiers, the second amplifier compensating for the phase shift of the first 
amplifiers. 

" : 9.~ ~ The multiphase LC oscillator as claimed in claim 1, wherein the voltage-to-cur- 
rent converter in at Jeast one of the units comprises at least two amplifiers in series and a dif- 
ferentiator coupled in series with the amplifiers. 

1 0. The multiphase LC oscillator as claimed in claim 1 , wherein: 

one of the units receives an input signal; 
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the at least two output signals comprise an in-phase output signal and a quadrature 
output signal; and 

the multiphase LC oscillator further comprises an inverter having an input coupled 
to the quadrature output signal and an output coupled to the input signal. 

1 1 . The multiphase LC oscillator as claimed in claim 1 , wherein the LC oscillator 
in at least one of the units comprises an inductor, a capacitor, a resistor, and a parasitic resistor 
coupled in parallel. 

1 2. The voltage-to-current converter as claimed in claim 4, wherein the voltage-to- 
current converter further comprises at least two amplifiers in series and an integrator coupled 
between the amplifiers. 

13. The voltage-to-current converter as claimed in claim 1 2, wherein each ampli- 
fier has no phase shift. 

1 4. The voltage-to-current converter as claimed in claim 12, wherein: 
the amplifiers comprise first amplifiers; 

at least one of the amplifiers has a phase shift; and 

^ compensation means^omprises a_second.ampIifier coupled-in parallel with the - 
first amplifiers, the second amplifier compensating for the phase shift of the first amplifiers. 

1 5. The voltage-to-current converter as claimed in claim 4, wherein the voltage-to- 
current converter further comprises at least two amplifiers in series and a differentiator coupled 
in series with the first amplifiers. 



PAGE 20131 » RCVD AT 7/28/2004 1:50:56 PM [Eastern Daylight Time] » SVR:USPT0-EFXRF-1/1 * DNIS:8729306 * CSID:408 4749082 * DURATION (mm-ss):06-32 



07/28/20Q4 10:56 408-4749082 



PSUC CIP 



PAGE 21/31 



PATENT 

Attorney's Docket No. NLOO 0694 
Page 10 

16. The method as claimed in claim 5, wherein converting the voltage signal into 
the current signal comprises using a voltage-to-current converter, the voltage-to-current con- 
verter comprising at least two amplifiers in series and an integrator coupled between the ampli- 
fiers. 

17. The method as claimed in claim 16, wherein each amplifier has no phase shift. 

18. The method as claimed in claim 16, wherein: 
the amplifiers comprise first amplifiers; 

at least one of the amplifiers has a phase shift; and 

the voltage-to-cuirent converter further comprises a second amplifier in parallel 
with the first amplifiers, the second amplifier compensating for the phase shift of the first 
amplifiers. 

1 9. The method as claimed in claim 5, wherein converting the voltage signal into 
the curreot signal comprises using a voltage-to-curreht converter, the voltage-to-cunent con- 
verter comprising at least two amplifiers in series and a differentiator coupled in series with the 
first amplifiers. 

20. The method as claimed in claim 5, wherein the LC oscillator comprises an 
mductor, ,j. capacitor, a . resistor,_and a parasitic resistor coupled in parallels - 
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